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CAPACITOR CONTAINER HAVING RIBS
FOR FASTENING A CAPACITOR WINDING

This patent application 1s a national phase filing under
section 371 of PCT/EP2018/076300, filed Sep. 27, 2018,
which claims the priority of German patent application

102017123763.1, filed Oct. 12, 2017, each of which 1s
incorporated herein by reference 1n 1ts entirety.

TECHNICAL FIELD

The application relates to a capacitor container for accom-
modating a capacitor winding and a capacitor which com-
prises the capacitor container.

BACKGROUND

According to the prior art, capacitor windings for inser-
tion 1nto a capacitor container are typically not centered. In
one case, the capacitor winding 1s held with the aid of a
copper wire, which 1s used as a welding electrode and,
located 1n a central hole of the capacitor winding, fastens the
capacitor winding centrally on a container base of the
capacitor container by means of a welding process. Since
only very weak leverage forces can be exerted by the copper
wire and the electrode during the insertion 1nto the capacitor
container, only extreme asymmetries can be prevented dur-
ing the insertion. Therefore, the capacitor winding installed
in the capacitor container 1s often not arranged 1n the center
or 1s arranged at a slant to the housing axis. As a result of
securing the capacitor winding axially between the container
base and the cover plate, 1t remains 1n the asymmetrical
position. This has an influence on the fastening quality and
therefore also on the vibration resistance of the capacitor.

SUMMARY OF THE INVENTION

Embodiments provide a capacitor container for improved
accommodation of a capacitor winding. For example, the
capacitor container can enable the capacitor winding to be
already radially centered 1n the capacitor container during 1ts
installation therein.

A capacitor container for accommodating a capacitor
winding 1s proposed as the solution. This comprises at least
three ribs, which project into the capacitor container and
which are located at a transition from a container wall to a
container base.

By means of the ribs, a capacitor winding can be centered
radially 1n the capacitor container during its insertion
therein. As a result of the capacitor winding being pressed
locally by the ribs during the insertion of the capacitor
winding into the capacitor container and the fact that the
circumierence of the capacitor winding 1s a constant, the
capacitor winding can be pressed outwards between the ribs.
During its insertion into a capacitor winding with, for
example, four ribs, the capacitor winding can therefore be
deformed from its onginal cylindrical form to a more
cuboidal form. Such a deformation by means of the ribs can
be advantageous since the radius of the capacitor winding
can be subject to production-related fluctuations, and space-
related problems can occur 1n a capacitor container without
ribs 11 the radius of the capacitor winding is too large, for
example, or the capacitor winding 1s not radially centered
correctly 1n the capacitor container without ribs if the radius
of the capacitor winding 1s too small.

A capacitor container 1n the sense of the description above
can be a receptacle 1n the form of a hollow cylinder with a
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base, wherein the wall of the hollow cylinder 1s referred to
as the container wall and the base as the container base. This
capacitor container can serve as a body of a capacitor. The
capacitor winding can be a winding of a stack of layers. This
can comprise conductive foils, which serve as capacitor
clectrodes, and insulating intermediate elements, which
serve as a dielectric. In this case, the ribs can be understood
to be web-like elevations, which project into the interior of
the capacitor container.

In a possible embodiment, the ribs extend perpendicularly
to the container base. In this form, 1t would be possible to
produce the capacitor container, including the ribs, 1n a step
ol an extrusion process, which would enable cost-efiective
production of the capacitor container.

The ribs can be arranged symmetrically 1n the capacitor
container. The capacitor winding can thus be centered in the
capacitor container with a uniformly distributed force.

According to a possible embodiment, at least one of the
ribs at the container base extends radially therein and sees its
radial extent diminishing uniformly with the increasing
height above the container base until 1t merges into the
container wall at a maximum height above the container
base. The maximum radial extent of the rib at the container
base can have a length of 1.0 mm to 2.0 mm, for example,
1.5 mm. The height above the container base at which the rib
merges into the container wall can be between 2.0 mm and
4.0 mm, for example, 3.0 mm. The rib can thus have a
triangular cross-section 1n a plane which comprises the axis
of the capacitor winding. As a result of this form of the rib,
the capacitor winding can be centered radially 1n the capaci-
tor container during the procedure of being inserted therein.
Theretfore, any deviation from the radially centered position
of the capacitor winding can be corrected by its 1nsertion
into the capacitor container.

In an alternative embodiment, at least one of the ribs 1s
configured such that 1t extends radially into the capacitor
container at the container base and sees 1ts radial extent
diminishing uniformly with the increasing height above the
container base. In this embodiment of the capacitor con-
tainer, the rib can have a tlat portion parallel to the container
base at a maximum height above the container base. The
maximum radial extent of the rib at the container base can
have a length of 1.0 mm to 2.0 mm, for example 1.5 mm.
The height above the container base at which the rib has the
flat portion parallel to the container base can be between 1.0
mm and 3.0 mm, for example 2.0 mm. Based on the
embodiment, the rib can have a trapezoidal cross-section 1n
a plane which comprises the axis of the capacitor winding,
the bases of which trapezoidal cross-section are parallel to
the container base. This embodiment of the capacitor con-
tainer can save on material and, owing to the smaller size of
the ribs, the forces which act on a manufacturing tool during
the production of the capacitor container can be reduced,
which leads to favorable production. A capacitor winding
can also be radially centered 1n the capacitor container with
this embodiment.

According to a further possible embodiment, at least one
of the nbs at the container base projects radially into the
capacitor container. The radial extent of the rib can remain
constant up to a first height above the container base. From
this first height, the radial extent of the rib can decrease
uniformly until the rib merges mto the container wall at a
second height above the container base. The radial extent of
the rib can be between 1.0 mm and 2.0 mm, for example 1.5
mm. The first height above the container base can be
between 1.0 mm and 3.0 mm, for example 2.0 mm. The
second height above the container base can be between 4.0
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mm and 6.0 mm, for example 5.0 mm. In this embodiment,
the rib can have a trapezoidal cross-section 1n a plane which
comprises the axis of the capacitor winding, the bases of
which trapezoidal cross-section are parallel to the container
wall. Such an embodiment can enable an axial or rotating
relative movement of the capacitor winding 1n the capacitor
container, without losing the radial centering. This can be
advantageous 1f the capacitor winding 1s to be secured at the
upper side of the capacitor container, for example, by a
rubber plug. In such a case, relative movements between the
capacitor winding and the capacitor container can occur as
a result of thermal expansions. Despite a possibly altered
axial position of the capacitor winding i1n the capacitor
container, the capacitor winding could still be supported by
the ribs. This could enable the capacitor winding to remain
radially centered, and additional stability of the capacitor in
the event of mechanical vibrations can be established.

In an alternative embodiment of the capacitor container, at
least one of the nbs at the container base extends radially
into the capacitor container and has a flat portion at the
container base. In this embodiment, the rib can also see its
radial extent can diminish with the increasing height above
the container base until 1t merges into the container wall at
a maximum height. In this case, the rib can reach between
1.0 mm and 2.0 mm, for example 1.5 mm, radially into the
capacitor container from the inner side of the container wall.
The maximum height at which the rib merges mto the
container wall can be between 2.0 mm and 4.0 mm, for
example 3.0 mm. The flat portion can reach between 2.0 mm
and 3.0 mm, for example 2.5 mm, radially into the capacitor
container from the container wall. The height by which the
flat portion 1s elevated above the container base can be
between 1.0 mm and 2.0 mm, for example 1.5 mm. As a
result of this flat portion, a free space between the capacitor
winding and the container base can be maintained during the
insertion of the capacitor winding. In this free space, an
clectrical connection wire can lead from the capacitor wind-
ing to the electrode of the capacitor. The connection wire can
be configured to be movable and 1s therefore better able to
bridge relative movements of the capacitor winding with
respect to the capacitor container. This can lead to improved
durability of the capacitor.

A capacitor container i1s also possible, which has two or
more differently formed ribs. In this case, 1t 1s immaterial
whether the differently formed ribs or the different forms of
the ribs are combined with each other to create a greater
advantage for the operation and stability of the resultant
capacitor.

In an alternative embodiment of the capacitor container,
the nibs are located 1n a lower region of the capacitor
container, with “lower” referring to the side of the hollow
cylinder at which the base 1s located. In this case, all ribs can
be located 1n a lower fifth of the height of the capacitor
container. All ribs are pretferably located 1n a lower tenth of
the height of the capacitor container. With an arrangement of
the ribs 1n a lower region of the capacitor container, the
centering of the capacitor winding can take place at the end
of the insertion process, which 1s advantageous 1n terms of
the process sequence. As a result of the late centering, a
greater clearance could remain during the calibration of the
machine position, which is relevant to the insertion of the
capacitor winding. In manufacturing terms, the advantage of
producing the ribs 1n the extrusion process would be evident
with an arrangement of the ribs in the lower region of the
capacitor container. The capacitor container which has the
ribs 1n 1ts lower region could therefore be produced in a
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single extrusion step. A separate process step for producing
the ribs 1s not required. This can save on manufacturing time
and costs.

The capacitor container 1s proposed for the construction
ol a capacitor. The features of a capacitor which comprises
a capacitor container in one of the above-described embodi-
ments are described below. The capacitor further comprises
a capacitor winding. The capacitor having a capacitor con-
tamner according to one of the above embodiments can
benellt from the advantages thereol 1n terms of stability,
durability and favorable production.

The capacitor can comprise one or more beads in the
container wall of the capacitor container. In this case, the
bead or the beads can be arranged symmetrically over the
height of the capacitor container. In this case, a bead can
reach around the circumierence of the capacitor container or
it can be formed merely over sections of the circumierence.
The bead can stabilize the position of the capacitor winding
in the capacitor container. Increased stability of the capacitor
as well as a thermal bridge between the outer layers of the
capacitor winding and the capacitor container can thus be
realized. The thermal bridge can enable temperature equal-
ization with respect to the environment of the capacitor.

The term “bead” mtroduced above refers to a depression
or groove 1n the capacitor container wall, which 1s the result
ol a deformation of the capacitor container wall 1n the radial
direction.

The capacitor winding can lie against the bead.

If a capacitor winding 1s stabilized merely by a bead, the
following problem can occur: a capacitor winding which 1s
secured at a container base and a cover plate by non-
inventive axial securement without ribs such that the capaci-
tor winding 1s at a slant to a housing axis can be damaged
by a bead which 1s intended to ensure additional radial
securement. At the height of the bead, the center of the
capacitor winding 1s forced into the housing axis by the
bead. This can result 1n an undesired parallel displacement
of the capacitor winding and/or an undesired tilting of the
capacitor winding. In the latter case, the one end of the
capacitor winding can still remain firmly secured at the end
face and the other end can yield and bring about an even
greater slanting. This means that the axial and the radial
securements have different end positions so that the securing
quality and therefore also the vibration resistance are not
optimal.

In contrast, as a result of the combination of the bead and
at least three ribs projecting into the container, a capacitor
container can be produced with which this problem 1is
prevented. The at least three ribs can prevent the slanting of
the capacitor winding with the axial securement. The axial
securement and radial securement by means of a bead are
therefore unable to disrupt each other. Instead, axial secure-
ment can be achueved by means of the ribs, 1n which case the
axes ol the capacitor container and the capacitor winding lie
near to each other or lie on top of each other so that the bead
and the axial securement can complement each other. The
use of the ribs can enable the capacitor winding to already
be arranged centrically on the container base during its
installation.

The capacitor container of the capacitor can be manufac-
tured from aluminum. The choice of aluminum as the
material can facilitate production in the extrusion process
and can therefore open up the option of cost-eflective
production.

A cathode of the capacitor winding can also comprise
aluminum. The cathode of the capacitor winding can fur-
thermore protrude from the capacitor winding towards the
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container base. In such a case, the wound layers of the
protruding cathode can be pressed radially inwards by the

ribs during the insertion into the capacitor container. Ther-
mal contact can therefore be produced between the indi-
vidual layers of the protruding cathode and between the
layers of the protruding cathode and the ribs. As a result of
the both electrical and thermally insulating layers in the
capacitor winding, a heat flow takes place predominantly 1n
the vertical direction along the electrodes 1n the capacitor
winding. A heat quantity can be emitted from the capacitor
winding to the capacitor container at a contact point between
the protruding cathode and the container base. If there 1s no
contact between the protruding cathode and the container
base owing to thermal expansion or for production-related
reasons, the heat quantity can still be removed via the ribs.
As a result of the connected layers, the heat quantity can also
be transierred to the capacitor container from the interior of
the capacitor winding, irrespective of whether there 1s con-
tact between the capacitor winding and the container base.

For operating frequencies of the capacitor of greater than
1 MHz, the contact faces of the protruding cathode can also
form an electrical contact through to the ribs, which reduces
the inductance of the capacitor. The electrical contact can be
established since a capacitively acting oxide layer, which
can be conductive for the described frequency range, can be
located on the cathode.

Both the various embodiments of the capacitor container
and the variants of the capacitor winding can be suitable for
the production of an electrolytic capacitor.

The capacitor winding can be deformed by the ribs,
wherein the deformation 1s preferably elastic. As a result of
the deformation of the capacitor winding during 1ts insertion
into the capacitor container, an increased tolerance with
regard to production-related fluctuations of the winding
diameter can be enabled.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention 1s explained in more detail below with
reference to a selection of exemplary embodiments and the
associated schematic figures.

FIG. 1 shows a schematic plan view of a capacitor
winding, which 1s clamped between four ribs 1n the capacitor
container;

FIG. 2 shows the sectional view of a capacitor container
from a perspective view with two ribs, which are at an angle
of 90 degrees to each other;

FIG. 3 shows the schematic sectional view of a capacitor
container with a capacitor winding and a rib, wherein the rb
1s designed for axial guidance of the winding;

FI1G. 4 shows the schematic sectional view of a capacitor
container with a capacitor winding and a rib, wherein the rib
has a tlat portion on the side remote from the container base;

FIG. 5 shows the schematic sectional view of a capacitor
container with a capacitor winding with a contact strip and
ribs with a spacer function;

FIG. 6 shows the schematic sectional view of a radial
capacitor with a rubber plug and long ribs;

FIG. 7 shows, 1n a schematic sectional view, a capacitor
with a cathode protruding towards the container base and a
heat flow over the ribs;

FIG. 8 shows, 1n a schematic sectional view, a capacitor
in a soldering star design, with a bead and an outlined
electrical current flow;

FIG. 9 shows the arrangement of ribs in a minimal
embodiment in the schematic plan view of the capacitor
container;
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FIG. 10 shows the arrangement of two different ribs 1n a
schematic plan view of the capacitor container; and

FIG. 11 shows a schematic sectional view of a capacitor
in a special design with ribs and the outlined current tlow.

DETAILED DESCRIPTION OF ILLUSTRATIV.
EMBODIMENTS

T

The 1n FIG. 1 shows a schematic plan view of a capacitor
winding W. This 1s clamped between ribs R, wheremn a
capacitor container KB 1s constructed with four ribs R 1n the
figure. The capacitor winding W comprises an aluminum
fo1l and, during its insertion into the capacitor container, can
be deformed 1n relation to its originally almost cylindrical
body by the ribs R, wherein its circumierence 1s maintained
as a conserved variable. During the insertion of the capacitor
winding W into the capacitor container KB, the ribs R press
the capacitor winding W locally 1n the direction of the center
of the capacitor container and a bulging of the capacitor
winding W 1s produced between the ribs R. The helical
capacitor winding W can therefore be forced from 1ts
circular cross-section into a, for example, more square
cross-section by the, for example, four ribs. The nbs R
enable axial centering of the capacitor winding Win the
capacitor container KB.

FIG. 2 shows, 1n perspective, a schematic sectional view
of a capacitor container KB with ribs R 1n a possible
embodiment. In this embodiment, the ribs R at the container
base BB extend radially into the capacitor container KB. In
this case, the ribs R at the container base BB can project into
the capacitor container KB over a distance r. The distance r
can have a length between 1.0 mm and 2.0 mm, for example
1.5 mm. The radial extent of the ribs R diminishes with the
increasing height above the container base BB. The ribs R
merge into the container wall BW at a maximum height hl
above the container base BB. The maximum height hl can
have a length between 2.0 mm and 4.0 mm, for example 3.0
mm. The ribs R therefore have a triangular cross-section in
a plane which comprises the axis of the capacitor winding
W.

The ribs R are arranged at the same radial angles o to each
other at the transition from the container wall BW to the
container base BB of the capacitor container KB. As a result
ol the triangular cross-section of the ribs R and their regular
arrangement, the capacitor winding W 1s centered axially 1n
the capacitor contamner KB during its insertion therein.
During the mnsertion of the capacitor winding W, a radially
symmetrical force with respect to the center of the capacitor
container KB acts on the capacitor winding W, as 11 1t were
passing through a funnel T. A funnel T which 1s comparable
to the ribs R 1s 1llustrated by dashed lines in FIG. 2. The
funnel forms a lateral face for the nwardly directed surfaces
of the ribs. Since the ribs R only press the capacitor winding
W locally to the center of the capacitor container KB, the
capacitor winding W can bulge outwards between the ribs R
and therefore maintain its circumierence. This 1s advanta-
geous compared to a funnel T mounted at the container base
BB of the capacitor container KB since the radius of the
capacitor windings W can be subject to production-related
fluctuation and they would then no longer fit exactly into the
funnel or would result 1n impermissible deformations of the
capacitor winding W.

FIG. 3 shows the schematic sectional view of a capacitor
container KB with ribs R and a capacitor winding W. In this
embodiment, the ribs R at the container base BB extend
radially into the capacitor container KB. In this case, the ribs
R at the container base BB can project mto the capacitor
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container KB over a distance r. The distance r can have a
length between 1.0 mm and 2.0 mm, for example 1.5 mm.
The radial extent of the ribs diminishes only from a height
h2 above the container base BB. The maximum height h2
can have a length between 1.0 mm and 3.0 mm, for example
2.0 mm. The ribs R merge into the container wall BW at a
maximum height hl above the container base BB. The
maximum height hl can have a length between 4.0 mm and
6.0 mm, for example 5.0 mm.

The sectional view reveals the cross-section of the ribs R,
which has the area of a trapezoid whereof the parallel bases
extend perpendicularly to the container base BB. By using
a capacitor container KB with the rib form shown, the
capacitor winding W 1s 1n a radially centered position during
its 1nsertion into the capacitor container KB, before it has
reached the container base BB. The capacitor winding W
also remains radially centered 1n the capacitor container KB
in the event of an axial relative movement of the capacitor
winding W with respect to the capacitor container KB, for
example, as a result of thermal expansion.

A schematic sectional view of a capacitor container KB
with ribs R and a capacitor winding W 1s shown FIG. 4. In
this embodiment, the ribs R at the container base BB extend
radially into the capacitor container KB. In this case, the ribs
R at the container base BB can project mto the capacitor
container KB over a distance r. The distance r can have a
length between 1.0 mm and 2.0 mm, for example 1.5 mm.
The radial extent of the ribs R diminishes uniformly with the
increasing height above the container base BB. At a maxi-
mum height hl above the container base BB, the ribs have
a flat portion which extends parallel to the container base
BB. The maximum height hl can have a length between 1.0
mm and 3.0 mm, for example 2.0 mm.

The sectional view reveals the cross-section of the ribs R,
which has the area of a trapezoid. The bases defined via the
trapezoid extend parallel to the container base BB. They are
tformed by a flat portion A of the ribs R and the container
base. By using ribs R of this design, 1t 1s possible to save on
material 1n the capacitor container KB. The use of these
flattened ribs R 1s possible 1f, upon 1ts insertion, the capacitor
winding W has already been centered as i1t approaches the
capacitor container KB.

FIG. 5 shows a schematic sectional view of a possible
embodiment of the capacitor container KB with a capacitor
winding W and ribs R. In this embodiment, the ribs R at the
container base BB extend radially into the capacitor con-
tainer KB. In this case, the ribs R at the container base BB
can project 1into the capacitor container KB over a distance
r. The distance r can have a length between 1.0 mm and 2.0
mm, for example 1.5 mm. The radial extent of the ribs R
diminishes uniformly with the increasing height above the
container base BB. The ribs R merge into the container wall
BW at a maximum height hl above the container base BB.
The maximum height hl can have a length between 2.0 mm
and 4.0 mm, for example 3.0 mm. The nbs R additionally
comprise a flat portion A at the container base BB, which has
a maximum height h3 above the container base BB. The
maximum height h3 can have a length between 1.0 mm and
3.0 mm, for example 2.0 mm. With the flat portion A, the
ribs R form a lower stop for the capacitor winding W during
the axial positioning of the capacitor winding W. A gap 7 1s
thus produced between the container base BB and the
capacitor winding W. The flat portion A can be configured
such that the resultant gap Z provides suflicient space for a
movable contact strip B without too extreme a deformation
thereol. The contact strip B serves for the electrical connec-
tion between the capacitor winding W and the container base
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BB. With the movable contact strip B, electrical contacting
remains present between the capacitor winding W and the
container base, even 1n the event of small rotational move-
ments 1n the capacitor winding W, for example, which lead
to a displacement of the contact strip B.

FIG. 6 shows a schematic sectional view of a radial
capacitor with a rubber plug G. The rubber plug G closes the
capacitor container KB at its open side and additionally
secures the capacitor winding W. The capacitor winding W
1s thus secured relative to the rubber plug G and movements
of the capacitor winding W relative to the capacitor con-
tainer KB are possible. In this design of the capacitor K, the
position of the capacitor winding W 1s determined by the
position of the rubber plug G because electrical contact pins
KS of the capacitor winding W are fastened therein, the
contact pins KS are connected to the capacitor winding W 1n
an electrically conductive manner and are guided through
the rubber plug G 1n the axial direction. In the event of
thermal expansion, the capacitor winding W follows the
rubber plug G and a relative movement of the capacitor
winding W with respect to the capacitor container KB can
occur. However, in the event of a significant vibration load
on the capacitor K, the one-sided fastening of the capacitor
winding W can be disadvantageous. This 1s because 1t can
result 1n fracture of the contact pimns KS. The capacitor
container has ribs which correspond to the ribs shown 1n
FIG. 3. The ribs enable the capacitor winding to be guided
axially. The rnibs exert a force on the capacitor winding,
which acts 1n the radial direction towards the center of the
capacitor winding. A vibration of the capacitor winding 1s
thus damped. These ribs R have the cross-sectional form of
a trapezoid whereof the bases extend parallel to the con-
taimner wall BW. In this case, the ribs R are configured such
that the axially acting holding forces are smaller than the
permissible tensile forces of the contact pins KS.

Since the capacitor winding W can slide on the ribs both
axially and in a rotating manner, destructive loads on the
contact pins KS do not occur upon a movement of the
capacitor winding Win the capacitor container KB. The
relative movements of the capacitor winding with respect to
the capacitor container KB can arise in that the capacitor
winding W 1s securely connected to the rubber plug G and
the capacitor contamner KB heats up more quickly, and
therefore also expands more quickly, than the capacitor
winding W.

FIG. 7 shows a detail of a schematic sectional view of a
capacitor container KB with ribs R and a capacitor winding
W with a protruding cathode K'T. As a result of the protrud-
ing cathode KT, the ribs R not only bring about a mechanical
fastening and alignment of the capacitor winding W, but also
ellective thermal contacting. A heat flow from the capacitor
winding W to the capacitor container KB takes place for the
most part via the cathode KT consisting of aluminum and an
anode of the capacitor winding W. The heat flow 1s further-
more inhibited by the insulation between the capacitor
clectrodes, whereby the heat transport 1s preferably realized
perpendicularly in the capacitor winding W. Only at a
contact point between the cathode KT and the container base
BB can the heat flow take place radially. Direct aluminum-
aluminum contact has good heat transfer and 1s durable
owing to the mechanical pre-stress of the protruding cathode
KT, since the contact also remains present in the event of
thermal expansions owing to the pre-stress. This 1s because,
even 1f the container base bulges outwards owing to being
heated and therefore loses contact with the protruding cath-
ode KT, this latter 1s pressed inwards by the ribs. In contrast
to a central bead which, at the most, only contacts the
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outermost cathode layer, a plurality of cathode layers are
thermally contacted as a result of the combination of the
protruding cathode KT and the ribs R, and the thermal
contacting to the interior of the capacitor winding 1s thereby
greatly improved. Owing to an oxide layer, which 1s pro-
duced on the cathode KT, the contact faces between the
protruding cathode KT and the ribs R only establish an
clectrical contact from a frequency range above 1 MHz,
which can reduce the inductance of the capacitor K. The
clectrical contact 1s established since, 1n the frequency range
described, the otherwise capacitively acting oxide layer 1s
conductive.
FIG. 8 shows a schematic sectional view of a capacitor K
in a soldering star design with a bead S. In this case, the left
half 1s illustrated with ribs R and the right half 1s designed
as previously. Without the use of ribs R, two constrictions E1
and E2, at which an increased current density occurs, can
arise 1n the capacitor K. During operation of the capacitor K,
an increased magnetic field occurs at these constrictions El,
E2. With the use of ribs R, the current flow at the container
base BB of the capacitor contamner KB can be divided
between the cathode connection at E2 and the ribs R and
generates a lower magnetic field and only the constriction
E1l remains.
FIG. 9 shows the schematic plan view of a capacitor
container KB with ribs R 1n a minimal embodiment. In this
case, three ribs R are arranged on the container base BB at
an angle ol 120° to each other. This embodiment 1s minimal
since at least three ribs R are required to center a capacitor
winding W axially 1n the capacitor container KB. This
design 1s especially suitable for small capacitors, since the
forces acting on the capacitor winding W are minimal here
owing to the low number of nbs.
FIG. 10 shows the schematic plan view of a capacitor
container KB 1n a possible embodiment with two different
types of rib R and RT, wherein each type of rib R, RT 1s
present three times here and the individual ribs R, RT are at
an angle of 60° to each other. A minimal embodiment with
three ribs R would be suflicient for centering the capacitor
winding W. To increase the securing forces and the thermal
coupling between the capacitor winding W and the capacitor
container KB, additional ribs RT could be applied, which are
smaller 1n volume and height and therefore involve less
labor and lower costs. Such additional ribs RT can be
constructed in the cross-sectional form of a trapezoid, like
that of FIG. 4, the bases of which are aligned parallel to the
container base BB, or they can have a flat portion 1n the
vicinity of the container base BB, as i FIG. 5.
A capacitor K with a capacitor container KB and capacitor
winding W 1s shown 1n a special horizontal design 1n FIG.
11. The capacitor container comprises a bead S and ribs R.
This design of the capacitor K demonstrates an even greater
influence of the ribs R on the current flow and therefore on
the magnetic field. Without the use of the ribs R, a current
loop occurs in the vicinity of the container base BB. A
current loop can be prevented 11 using a capacitor container
KB shown, with ribs R for the horizontal capacitor K. This
can result 1n an even greater reduction 1n the magnetic field.
The invention claimed 1s:
1. A capacitor comprising:
a container; and
a capacitor winding arranged inside the container,
wherein the container comprises at least three ribs pro-
jecting into the container and located in the container at
a transition from a container wall to a container base,

wherein the container comprises at least one bead in the
container wall,
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wherein the at least one bead reaches around a circum-
ference of the container,

wherein the capacitor winding abuts the bead,
herein the capacitor winding 1s deformed by the ribs,

g

herein the capacitor winding 1s radially centered 1in the
container by the ribs,

g

wherein the capacitor winding comprises a cathode pro-
truding from the capacitor winding towards the con-
tainer base, and

wherein a thermal contact between the cathode and the
ribs 1s established such that heat from the capacitor
winding 1s removable via the ribs.

2. The capacitor according to claim 1, wherein the ribs
extend perpendicularly to the container base.

3. The capacitor according to claim 1, wherein the ribs are
arranged symmetrically.

4. The capacitor according to claim 3, wherein one of the
ribs extends radially into the container at the container base,
and wherein 1ts radial extent diminishes uniformly with an
increasing height above the container base until it merges
into the container wall.

5. The capacitor according to claim 1, wherein at least one
of the nbs at the container base extends radially into the
container, and wherein 1ts radial extent diminishes uniformly
with an increasing height above the container base until 1t
has a flat portion parallel to the container base.

6. The capacitor according to claim 1, wherein at least one
of the ribs at the container base extends radially into the
container, and wherein 1ts radial extent diminishes uniformly
from a certain height above the container base until 1t merges
into the container wall.

7. The capacitor according to claim 1, wherein at least one
rib of the ribs extends radially into the container at the
container base, wherein i1ts radial extent diminishes uni-
formly with an increasing height above the container base
until 1t merges mto the container wall, and wherein the rib
additionally comprises a flat portion in a vicinity of the
container base.

8. The capacitor according to claim 1, wherein has at least
two ribs have a different form.

9. The capacitor according to claim 1, wherein the ribs are
located 1n a lower fifth of the container.

10. The capacitor according to claim 1, wherein the
container 1s made of aluminum.

11. The capacitor according to claim 1, wherein the
cathode 1s made of aluminum.

12. The capacitor according to claim 1, wherein the
capacitor winding 1s elastically deformed by the ribs.

13. The capacitor according to claim 1, wherein the ribs
form a lower stop for the capacitor winding so that a gap 1s
formed between the container base and the capacitor wind-
ing, and wherein a moveable contact stripe 1s arranged 1n the
gap which 1s an electrical connection between the capacitor
winding and the container base.

14. The capacitor according to claim 1, wherein heat from
the capacitor winding 1s removable via the ribs to the
container base and to the container wall.

15. The capacitor according to claim 1, wherein heat from
the capacitor winding 1s transierable via the cathode and the
ribs when no contact between the capacitor base and the
cathode 1s exists because of thermal expansion.
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